Several thousand acres of citrus orchards in California are now being operated without disturbance of the soil by tillage.
Two methods are in use.
In one, a permanent covercrop is maintained.
In the other, weed growth is eliminated; the soil remains more or less bare at all times. Usually, in orchards under this latter system, the weeds are destroyed by an oil spray, sometimes supplemented with hand-hoeing.
In certain orchards, however, the weeds are eliminated by hand-hoeing, without the use of oil.
Survey Methods Used
The oil-spray method has aroused widespread interest.
At the request of a committee of growers, a preliminary study has been made by the Agricultural Extension Service of the University of California. Presented herewith are such records as growers had readily available, together with observations made during the survey. This is not a report on experimental research, but a compilation of grower costs, experience, and opinion.
Growers were interviewed in San Bernardino, Orange, Los Angeles, and Ventura counties. Of these, 10 in San Bernardino, 8 in Orange, and 1 in Ventura County (with a total of 800 acres) , had complete enough data to be included in the tabular summary. Many of those interviewed had incomplete records, which are therefore not tabulated.
Each record is given a number. Table 1 presents general information on each orchard in the study. Table 2 shows the hours of man labor, the field power, the spray rig, the gallons of oil used, and the cost per acre by years.
During the first two or three years, the oilspray method usually costs more than conventional tillage.
Fairly large quantities of oil are required during this period, and somewhat smaller quantities thereafter. They also give better water distribution, are more easily maintained, and permit easier handling of wheeled equipment in the orchard.
Types of Spray Rigs
When weeds are 2 to 4 inches high they are sprayed with orchard-heater oil of 28 to 32 specific gravity.
Some growers have used Diesel oil when heater oil was not available.
The lower grades of oil are most effective and least expensive.
The oil is applied sparingly, the object being to wet the weeds without runoff to the soil. Perennials, such as Bermuda grass, Johnson grass, and morning-glory, are eliminated by repeated Undiluted oil appears to give the most economical weed control and may be used in simple rigs having no agitator. Some growers have used a 50-50 mixture of oil and water; but experience has shown that no economies result from this practice.
San Bernardino County Records
The ten orchards included in the San Bernardino County records covered 183.7 acres and ranged in size from 6.5 to 55 acres. Being unusually large, they shaded a considerable portion of the land area.
The furrow method of irrigation was used in all groves.
Weed infestation was reported heavy at the beginning of the oil-spray program. Growers believe that the improvement of spray rigs, together with better management and timing of operations, can considerably reduce the hours of labor and the quantity of oil necessary.
Certain individual orchards in this county require special comment Orchard no. 1 began using oil spray July 1,
1940.
The orchard was heavily infested with morning-glory, Bermuda grass, Johnson grass, puncture vine, and the usual run of annuals. The winter and spring growth of weeds was thoroughly disked, and permanent broad furrows were laid out for irrigation.
No cultivating of any kind has been done since that date. A 3-horsepower [5] spray rig was set up on an old Ford chassis equipped with shafts and pulled by one horse. Two hose extensions were attached, with Hudson garden-type spray nozzles. The first year, the orchard was sprayed eight times, the treatment requiring a total of 26.5 man-hours of labor, 15 hours of horse and rig, and 379 gallons of orchard-heater oil per acre, at a total cost of $43.29.
The second year there were four sprayings with the power rig, and some particularly bad spots received extra treatments with a hand spray.
Total costs for that year were $31.76 per acre.
The third year, costs were cut to $14.35 per acre; and the fourth year (1943) Because of this improvement, some of the irrigation runs had to be shortened.
Organic matter: In this survey no attempt was made to determine the amount of organic matter in the soil; but neither was there any evidence that a lack had developed.
Water penetration was improved, plow sole tended to disappear, and the physical condition of the soil was good. Judging from these observations, the organic matter was adequate for this method of soil management.
Capital investment: Investment in tractors and heavy tillage tools was reduced or eliminated, with resultant savings on interest, depreciation, and upkeep.
Other advantages: The work involved in picking, loading, and hauling fruit, pest control, pruning, and other operations is made much easier in weed-free orchards with firm surface soil than in orchards under different management. Picking crews and trucks can operate in noncultivated orchards one or two days after a heavy rain, which will leave tilled orchards too muddy to be worked in for a week or more.
[6] Summary Several thousand acres of citrus fruits are now under the noncultivation method of orchard management in which oil spray is used to control weeds.
(No attempt was made to survey the actual number of acres.)
Orchard-heater oil is the usual material used for controlling weeds.
The most efficient rigs for spraying oil on weeds are those equipped with horizontal booms, and also with hose attachments that can be used for hand application.
Timeliness of application and careful planning of operations are highly important. Weeds should be sprayed before they are 4 inches tall; or, if low-growing, before they bloom.
Where this method has been used, growers report improved soil condition, better tree condition, and increased yield.
No detrimental effects have been observed to date. It should be noted, however, that the orchardists in this survey have used the oil-spray method for only a relatively short period.
The first and second years of operation are the period of heavy costs, after which the expense declines rapidly. As the tables show, this holds true for each group of records, as well as for all records combined. 5m-July,' U( 112 5! [7] 
